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tories would look like under particular CC^-induced constraints. As
long as fossil fuel growth rates continue at the low level of the past
few years and concentrations of 400-450 ppm are judged acceptable, there
is little urgency for significant reductions in C02 emissions below
an uncontrolled path before 1990. Emissions would need to be reduced
below an uncontrolled path around 2000 if a limit in the vicinity of
450-500 ppm is desirable. To limit concentrations to 600 ppm (a doub-
ling from preindustrial levels) would require that serious reductions
be initiated in the 2010 to 2030 period. These long lead times before
C02 reductions are necessary may be misleading, however. To effect a
significant reduction of C02 emissions in an orderly and efficient
way probably requires planning and policy measures decades in advance,
for the infrastructure and capital stock associated with fossil fuels
cannot quickly be scrapped and replaced without high economic cost.
Also, it is probably necessary to consider policies with regard to
climatic change on the basis of possible combined effects of CO2 and
other greenhouse gases.

2.2.5 A Note on the Biosphere

In the past the biosphere may have been a cumulative source of C02 as
a result of human activities within a factor of 2 as great as burning
of fossil fuels (Clark et al., 1982? Woodwell, this volume, Chapter 3,
Section 3.3). However, it appears that in projecting future CO2
emissions resulting from human activities the role of the biosphere is
swamped by the potential contribution of fossil fuel combustion.*

An estimate for the maximum possible future addition from all
biospheric sources is 240 Gt of C (Revelle and Munk, 1977).
Baumgartner (1979) estimates that clearing of all tropical forests
might contribute about 140 Gt of C. The total carbon content of the
Amazon forest is estimated at about 120 Gt of C (Sioli, 1973). Chan et
al. (1980) develop a high deforestation scenario in which total
additional transfer of carbon from the biosphere to the atmosphere by
the year 2100 is about 100 Gt of C. The World Climate Programme (1981)
group of experts adopted a range of 50 to 150 Gt of C for biospheric
emissions in the 1980-2025 period. Machta (this volume, Chapter 3,
Section 3.5) estimates that massive oxidation of the biota might
increase atmospheric C02 by 75 ppm by A.D. 2100.

Projections of future atmospheric CO2 concentrations embracing
both burning of fossil fuels and terrestrial sources have all been
dominated by growth rates in fossil fuel emissions, except in cases
where fossil fuel emissions are extremely low or in cases like that
described by Woodwell (Chapter 3, Section 3.6), where all the world's
forests are entirely destroyed in a few decades. While annual bio-

*While the role of the biosphere may be marginal in projecting
future emissions, it is, of course, important in calculating how the
emissions are distributed among ultimate reservoirs.